A spontaneous mutation of the Wwox gene and audiogenic seizures in rats with lethal dwarfism and epilepsy.
The lde/lde rat is characterized by dwarfism, postnatal lethality, male hypogonadism, a high incidence of epilepsy and many vacuoles in the hippocampus and amygdala. We used a candidate approach to identify the gene responsible for the lde phenotype and assessed the susceptibility of lde/lde rats for audiogenic seizures. Following backcross breeding of lethal dwarfism with epilepsy (LDE) to Brown Norway rats, the lde/lde rats with an altered genetic background showed all pleiotropic phenotypes. The lde locus was mapped to a 1.5-Mbp region on rat chromosome 19 that included the latter half of the Wwox gene. Sequencing of the full-length Wwox transcript identified a 13-bp deletion in exon 9 in lde/lde rats. This mutation causes a frame shift, resulting in aberrant amino acid sequences at the C-terminal. Western blotting showed that both the full-length products of the Wwox gene and its isoform were present in normal testes and hippocampi, whereas both products were undetectable in the testes and hippocampi of lde/lde rats. Sound stimulation induced epileptic seizures in 95% of lde/lde rats, with starting as wild running (WR), sometimes progressing to tonic-clonic convulsions. Electroencephalogram (EEG) analysis showed interictal spikes, fast waves during WR and burst of spikes during clonic phases. The Wwox protein is expressed in the central nervous system (CNS), indicating that abnormal neuronal excitability in lde/lde rats may be because of a lack of Wwox function. The lde/lde rat is not only useful for understanding the multiple functions of Wwox but is also a unique model for studying the physiological function of Wwox in CNS.